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(Novel Reconfigurable Coprocessor for Communication Systems)
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Abstract

This paper proposes a reconfigurable coprocessor for communication systems, which can perform high speed
computations and various functions. The proposed reconfigurable coprocessor can easily implement communication
operations, such as scrambling, interleaving, convolutional encoding, Viterbi decoding, FFT, etc. The proposed architecture
has been modeled by VHDL and synthesized using the SEC 0.18¢m standard cell library. The gate count is about 35000
gates and the critical path is 3.84ns. The proposed coprocessor can reduced about 33% for FFT operations and complex
MAC, 37% for Viterbi operations, and 48% ~ 84% for scrambling and convolutional encoding for the IEEE 802.11a WLAN
standard compared with existing DSPs. The proposed coprocessor shows performance improvements compared with
existing DSP chips for communication algorithms,

Keywords : Reconfigurable Processor, VLSI architecture, Software Defined Radio (SDR), Digital Signal
Processor
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Bm00=(-x)+(-y) % BmO000=(-x)+(-y)+(-z), Bm100= x +(-y)+(-z)
BmOl=(-x)+ y | Bm001=(-x)+(-y)+ z, Bml0l= x +(-y)+ z
Bm10= x +(-y) | BmO010=(-x)+ y +(-z), Bml110= x + y +(-2)
Bmll= x + y i BmOll=(-x)+ y+ z, Bmlll= x+ y+ z
(a) Code Rate = 1/2 | (b) Code Rate = 1/3
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Fig. 5. General Viterbi BM equations.
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Fig. 10. Proposed reconfigurable coprocessor.
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